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INTRODUCTION 
 
The Bureau of Sport Fisheries and Wildlife established a field office in Panama City, Florida in 
1968.  The office was shared by Fishery Research, Fishery Services, and Law Enforcement.  The 
focus of the Fisheries Office was restoration of Gulf of Mexico anadromous fish stocks, 
especially Gulf strain striped bass.  Other program priorities have been developed since the 
office was established.  These currently include:  providing technical assistance for management 
of fishery resources on Federal lands in Florida and Georgia (1970s); restoration and recovery of 
Gulf sturgeon (1980s); ecosystem monitoring on Eglin Air Force Base (1999); Partners for Fish 
and Wildlife (2000); freshwater mussel restoration, recovery, and conservation (2002); Okaloosa 
darter recovery (2002); fish passage (2002); and natural resources monitoring on Hurlburt Field 
(2005). 
In January 1987, the Fisheries Resource Office (FRO) was re-organized as a combined office 
with Ecological Service (ES) under one Project Leader at the Panama City Field Office (PCFO).  
Since that date, both programs have benefited by pooling the offices’ resources to implement the 
mission of the U.S. Fish and Wildlife Service (USFWS).   
Panama City Fisheries Resource Office Staff during FY 2009. 
Staff Name Status Program Lead 
Beth Bailey SCA Intern Technical Assistance Fisheries, January 08 –  
November 09 
Gail Carmody FTE* Project Leader 
Karen Herrington FTE Freshwater Mussel Recovery, Striped Bass 
Restoration 
Laura Jenkins FTE Striped Bass Restoration, Outreach 
Terry McCall FTE* Biological Technician, April 07 – January 09 
Chris Metcalf FTE Partners for Fish and Wildlife 
Jeremy Johnson SCA Intern Technical Assistance Fisheries, November 08 – 
December 09 
Matt Laschet FTE* Biological Technician 
Frank Parauka FTE Gulf Sturgeon Recovery 
Barbara Stanley FTE Office Automation Assistant 
Bill Tate FTE Aquatic Ecosystem Monitoring, Eglin AFB 
Channing St. Aubin FTE Stream Macroinvertebrates 
Jeff Van Vrancken FTE Biological Technician – Aquatic Ecology 
   
*Indicated Fisheries Resource staff shared with Ecological Services 
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HIGHLIGHTS FOR FY 2009 
 
1. Completed the second of a two-year Gulf sturgeon population study on the 
Choctawhatchee River, Florida.  The juvenile, sub adult and adult Gulf sturgeon 
population was estimated at 3,400 fish. 
 
2. Three young of year Gulf sturgeon were collected by Corps of Engineers biologists in the 
upper Brothers Rivers. 
 
3. Two YCC enrollees spent eight weeks assisting PCFO biologists and Tyndall AFB with 
various projects. 
 
4. The Gulf Sturgeon 5-Year Summary and Evaluation was completed. 
 
5. Karen Herrington co-authored a peer-reviewed journal article for a striped bass 
symposium at the annual American Fisheries Society meeting, which will be published in 
the symposium proceedings.  The article reviews the past 25 years of striped bass 
restoration in the ACF and is titled “Restoration of Gulf Striped Bass: Lessons and 
Management Implications”. 
6. We documented recent purple bankclimber recruitment in the Ochlockonee River for the 
first time in several years. 
 
7. We provided over 200 genetic samples to Warm Springs Fish Technology Center to 
compare mussel populations and genetic diversity, rank populations by status, and 
facilitate recovery actions.   
 
8. We established permanent mussel monitoring locations in Sawhatchee Creek and the 
Flint River to examine trends in population size, survival, and recruitment. 
 
9. We provided a prioritized list to the Federal Emergency Management Agency of 197 
stream crossings that occur near freshwater mussel populations in order to facilitate 
habitat restoration following major flooding in Alabama, Florida, and Georgia in the 
spring of 2009.  
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PROGRAMMATIC OPERATIONS 
 
I. Gulf Sturgeon Recovery 
Gulf Sturgeon Population Survey in the Choctawhatchee River, Florida 
The second of a two-year Gulf sturgeon population survey was conducted in the Choctawhatchee 
River from October 9 through November 6, 2008, to coincide with the species’ fall migration 
from the freshwater to the marine environment.  Gulf sturgeon were captured from dawn to dusk 
using  four sinking gill nets (8 ft to 20 ft deep; 150 ft to 250 ft long; 5 in to 14 in stretch mesh) 
set perpendicular to the river bank, covering about 75% of the river.  The nets were inspected 
every two hours for captured fish.  All sturgeon collected were weighed and measured (fork 
length and total length).  In addition, each fish was tagged with a Passive Integrated Transponder 
tag (PIT) injected into the tissue at the base of the dorsal fin and T-bar anchor tags attached to 
both pectoral fins.  Over 70 volunteers assisted with this survey (Figure 1). 
 
Figure 1.  Volunteers Sean Thellen (Eglin AFB), Carly Woodlief (University of West Florida) and Chad 
Holloway (Eglin AFB) with a 150 pound Gulf sturgeon collected during the fall population study on the 
Choctawhatchee River, Florida. 
 
We collected 526 Gulf sturgeons during the study with the first fish being collected on October 
9.  Catches peaked during the later part of October when the water temperature decreased from 
73.4oF to 60.3oF and river flow increased from 1940 cfs to 4160 cfs.  The fish ranged for 19 to 
79 inches fork length (FL) and weighed from 1 to 159 pounds.  Juveniles (J) accounted for 39% 
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of the catch while sub adults (SA) and adults (A) represented 34% and 27% of the collection 
respectively.  Four modes were evident in the length frequency plot for the fish collected; 1) J 
from 23 to 35 inches FL (36%), SA from 35 to 47 inches FL (28%), A from 51 to 58 inches FL 
(14%), and A from 66 to 74 inches FL (9%).  Juvenile collections were lower than the previous 
year (2007 – 56%) and may be related to the large number of moon jellyfish, Aurelia aurita, 
which saturated the small mesh gill nets for a two week period and reduced their efficiency to 
collect smaller individuals. Five fish from other rivers systems were collected in the sample 
(Escambia River -3 and Yellow River -2). A fish collected in the Choctawhatchee River on 
August 21, 1991 (51 in TL, 37 lbs) was recaptured on October 29, 2008 (17 years later) and 
measured 72 inches FL and weighed 103 pounds.  The Gulf sturgeon population (J, SA, and A) 
is estimated at 3314 using the Petersen capture/recapture methodology.  This is the first time that 
juveniles were included in the population estimate.  Previous population estimates (SA and A) 
ranged from 2,000 fish in 2001 to 2,800 fish in 2007.  Mortality, tag loss, and river straying were 
estimated at 10%. 
Gulf sturgeon Investigations in other River Systems 
Two hundred and seventy Gulf sturgeons were collected and tagged from seven river systems 
and one marine bay during FY-09 (Table 1, Figure 2).  The fish were collected using set and drift 
gill nets following standard operating procedures.  Fish collected in the Apalachicola and 
Brothers rivers were part of a data set to be used in a capture/recapture study to estimate the 
systems Gulf sturgeon population in FY-10.  Also, fish collected in Choctawhatchee Bay (N=43) 
and River (N=4) were not included in the number of fish collected during the fall survey to 
estimate the population of Gulf sturgeon in the Choctawhatchee River.  A number of fish 
collected in the Escambia, Blackwater, and Yellow rivers were implanted with acoustic tags in a 
cooperative program with Eglin AFB and Science Applications International Corporation (SAIC) 
to determine if Gulf sturgeon overwintered in the marine waters located within the military 
mission area.  
Table 1.  Additional Gulf sturgeon collections from Florida panhandle systems. 
Location Number 
Collected 
Juveniles Sub Adults  Adults 
Apalachicola 
River 
    35   3    8 24 
Brothers River   126 38 24 64 
Choctawhatchee 
Bay 
    43 26 10   7 
Choctawhatchee 
River 
     4   0   3   1 
Yellow River    15   1   4 10 
Blackwater River    30   2   9 19 
Escambia River     3   0   0   3 
Total            270       76                           63                               131 
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Gulf sturgeon collected ranged from 17 to 75 inches FL and weighed from 1 to 137 pounds.  An 
adult Gulf sturgeon initially collected in the Pascagoula River (MS)(2000) and two adults 
collected in the Escambia River (2002 and 2006) were recaptured in the Brothers River in 2009.  
This is the first documented straying of Gulf sturgeon from the Escambia and Pascagoula rivers 
into the Apalachicola/Brothers river system.  
 
Figure 2.  Santiago Gonzales, Federal Activities Coordinator, New Mexico Ecological Services Field Office, 
was introduced to Gulf sturgeon on the Apalachicola River while detailed to the Panama City Field Office. 
 
Gulf Sturgeon Restoration and Recovery Coordination 
Panama City Field Office biologists participated in the 10th Annual Gulf Sturgeon Workshop 
held at the Gulf Coast Research Laboratory, Ocean Springs, Mississippi and co-hosted by the 
University of Southern Mississippi-Ocean Springs and Hattiesburg and the Mississippi Museum 
of Natural Science.  The workshop provides a forum and communication network for Federal, 
State, and university researchers to obtain and present technical and scientific information 
regarding current Gulf sturgeon studies, as well as address priority action items identified in the 
Gulf Sturgeon Recovery Management Plan as tasks needed to achieve successful recovery of the 
species.  In addition, grant opportunities are investigated and cooperative studies to address 
specific research needs area encouraged.   
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Gulf Sturgeon 5-Year Review: Summary and Evaluation 
The Gulf Sturgeon 5-Year Review recommended that the Gulf sturgeon should not be 
reclassified from its status as threatened at this time.  Although some subpopulations (Suwannee 
and Choctawhatchee rivers) are increasing, the loss of a single year class could be catastrophic to 
some riverine populations with low abundance and many threats continue and new ones arise.  
Recommendations for future actions include the revision of the 1995 Gulf Sturgeon 
Recovery/Management Plan, standardization of survey and monitoring protocols, developing 
methods to estimate annual survival rates form egg to age three, analysis to determine genetic 
structure in order to understand population structure, better communication with individual states 
responsible for issuing Gulf sturgeon research permits.  
Alabama Sturgeon Investigations 
Panama City FO assisted personnel from the Daphne FO, Alabama (FWS) and Alabama Wildlife 
and Freshwater Fisheries in a cooperative effort to collect Alabama sturgeon in the Alabama 
River.  Any Alabama sturgeon collected were to be transported to the Marion State Fish 
Hatchery (AL) for evaluation and possible retention for induced spawning.  Fish not maintained 
for propagation would be equipped with a transmitter and be released at the site of capture and 
monitored to determine movement patterns and habitat use.  PCFO conducted investigations 
from Claiborne Lock and Dam downstream to river mile 57 using stationary sinking gill nets and 
baited trot lines.  The two month (April and May) sampling window scheduled for FY-09 was 
substantially compressed to due to very high river flows experienced during the period.  No 
Alabama sturgeons were collected in FY-09. 
II. Striped Bass Restoration 
Apalachicola-Chattahoochee-Flint River System Striped Bass Restoration 
Gulf of Mexico striped bass restoration activities are guided by the Apalachicola-Chattahoochee-
Flint (ACF) River System Restoration and Evaluation Plan, which is a component of the Gulf 
States Marine Fisheries Commission (GSMFC) Gulf Striped Bass Fishery Management Plan.  As 
part of this partnership restoration effort, PCFO coordinates many activities including:  1) an 
annual meeting with the cooperating agencies in order to report progress and to discuss stocking 
goals and future directions, 2) technical coordination and assistance to states, 3) stocking 
strategies and implementation of the stocking plan, and 4) transportation of broodstock collected 
by State resource agencies in FL and GA (Figure 3).  PCFO serves as the lead for the ACF Gulf 
Striped Bass Technical Committee, which meets bi-annually to discuss the status of plan 
implementation, and consists of at least one member from each participating agency.  The PCFO 
is also a member of the GSMFC Anadromous Fish subcommittee.  Copies of minutes from the 
annual Morone meeting and the ACF striped bass technical committee are available at the PCFO.  
In addition to these activities, Karen Herrington co-authored a peer-reviewed journal article for a 
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striped bass symposium at the annual American Fisheries Society meeting, which will be 
published in the symposium proceedings.  The article reviews the past 25 years of striped bass 
restoration in the ACF and is titled “Restoration of Gulf Striped Bass: Lessons and Management 
Implications”. 
 
Figure 3.  Our state partners at FWC collect large striped bass during fisheries monitoring in the Chipola 
River, FL. 
 
Hatchery Product Evaluation of Phase II Gulf Striped Bass Stocked in the Apalachicola River, 
Florida 
The native Gulf race striped bass population has declined significantly resulting from loss of 
habitat and water quality degradation.  A small population of native Gulf race striped bass 
survives in the ACF, and its occurrence in coastal drainages of the Gulf of Mexico is generally 
believed to be dependent on continued stocking.  Optimum stocking strategies are essential for 
successful re-establishment of striped bass in the ACF river system and strategies (such as size of 
fish at stocking) need to be evaluated.  The objective of this study is to determine the relative 
contribution to the broodfish source in the Apalachicola River of hatchery (both Phase I and 
Phase II) and naturally recruited striped bass.  Since 2001, Phase I fish have been marked with 
oxytetracycline (OTC) and Phase II fish with coded wire tags (CWT) or double OTC marks, 
while natural recruits have no marks or tags.  During the spring of FY 2009, we conducted post-
stocking assessments of Phase II Gulf striped bass at multiple locations in the Apalachicola 
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River.  This study will continue through FY 2009, and a final report will include stocking 
recommendations. 
 
Figure 4.  FWC biologist Rick Long displays a hatchery-origin Phase II striped bass collected during Spring 
evaluations. 
 
III. Fishery Assistance on Federal Lands – Department of Defense 
Arnold Air Force Base, Tennessee  
As part of the Site Conservation Planning (SCP) efforts for Arnold Engineering and 
Development Center (AEDC), PCFO biologists assessed aquatic resources through the 
monitoring of biological, physical, and chemical components of stream systems.  Water quality 
and biotic integrity in AEDC streams may have been affected by both point and non-point 
sources of pollution.  Land use changes and other human activities associated with military 
missions, base infrastructure, and forestry practices have contributed to point and non-point 
sources of pollution and the potential deterioration of stream habitats on AEDC.   
PCFO biologists collected fish and benthic macroinvertebrate samples, habitat assessments, and 
water chemistry from 14 stream sites.  Analysis of the data and expert technical assistance are 
being provided to determine aquatic habitat quality on the base and recommend future habitat 
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improvements including changes to road crossings, stream passage barriers, and other land use 
activities.   
 
Figure 5.  Bill Tate and Jeff Van Vrancken collecting fish samples at Rowland Creek (left) and Channing St. 
Aubin and Jeff VanVrancken sampling macroinvertebrates in the Elk River as part of the AEDC monitoring 
study. 
 
Eglin Air Force Base, Florida  
Development of realistic adaptive management programs is paramount to stewardship of natural 
resources.  USFWS-FR staff at Eglin AFB accomplished inventories of aquatic resources, tested 
various monitoring methods, and provided decision support through expert technical assistance. 
The core elements used for baseline inventories were established on the premise that ecosystem 
monitoring needs to be cost effective and meet management objectives, as well as have 
predefined reference conditions with which to assess the effectiveness of restoration activities. 
We used the SHC framework to assist Eglin natural resource managers and civil engineers in 
developing natural resource management programs that effectively achieve conservation goals 
while maintaining flexibility in the military mission.  USFWS staff at Eglin is involved in every 
step of the adaptive management cycle for a variety of conservation programs.  We assist Eglin 
managers with biological planning by writing and editing the Eglin Integrated Natural Resources 
Plan (INRMP) and its component documents, suggesting strategic goals for conservation, and 
providing technical expertise in aquatic monitoring and restoration.  We have been working with 
Eglin and the Nature Conservancy to develop conservation design tools to assist in decision 
support for both conservation activities and military mission planning.  Our partnership and 
coordination activities have enabled us to work closely and effectively with Eglin in the realm of 
conservation delivery.  Research and monitoring programs have also been identified, established 
or modified to answer management questions and inform the adaptive management cycle during 
annual assessment of the conservation programs.  Below, we highlight projects conducted on 
Eglin as examples of our involvement in the adaptive management process. 
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Figure 6.  Chris Metcalf and Bill Tate work with Eglin natural resources 
managers and civil engineers to improve range road maintenance and 
construction. 
 
 
Identify and Prioritize Road Crossing Structures that Impact Streams on Eglin Air Force Base 
The vast majority of the range of the endangered Okaloosa darter is on Eglin AFB.  Active 
coordination has led to restoration of numerous highly erodible sites and the acknowledgment of 
the need to restore hydrology and minimize erosion at road crossings.  Eglin has been tasked 
with the restoration/rehabilitation of roads and road-stream crossings that impact threatened and 
endangered species and their habitat.  Improperly constructed road-stream crossings alter 
instream habitat and the associated riparian zone.  Elimination or rehabilitation of improperly 
engineered stream crossings and reduction in sediment inputs restores stream hydrology, 
improves aquatic habitat, and facilitates the recovery of the stream ecosystem.  USFWS-FR 
coordinated efforts for Eglin AFB Road-Stream Crossing Working Group to guide the closure, 
repair and maintenance of roads and road stream crossings that impact threatened and 
endangered species.  Technical assistance was provided to Eglin in the form of stream and 
habitat assessments, crossing structure design criteria, geomorphic surveys, and construction 
techniques.  As part of these efforts, four major projects were completed in 2009 including the 
replacement or rehabilitation of undersized or improperly placed culverts as well as elimination 
of sedimentation from roadway runoff.  We will continue to assist Eglin with road-stream 
crossing management by suggesting priorities for management action, design support, 
construction expertise, and partnership coordination with state agencies and private 
organizations.    
 
 
 
 
 
 
 
 
 
 
Eglin Air Force Base Fish Passage Projects in Okaloosa Darter Streams 
Fragmentation of rivers, diversion structures, and habitat alteration have prevented gene flow and 
caused the degradation of water quality, fish passage, natural sediment transport, and stream 
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Figure 7.  Box plots w/ 95% CI of FL DEP 
metric scores comparing winter versus 
summer macroinvertebrate samples. 
Figure 8.  MDS ordination of 50 sites sampled in 
winter (W) and summer (S), 2009.  Abundance 
of Pycnopysche sp. (green bubbles) and Leuctra 
sp. (blue bubbles) illustrate seasonal differences 
in macroinvertebrate assemblages. 
bank stabilization in Okaloosa darter streams.  Proper stream function is essential for maintaining 
genetic diversity and stability in Okaloosa darter populations.  Elimination or rehabilitation of 
fish passage barriers reconnects and stabilizes subpopulations of Okaloosa darters and improves 
aquatic habitat, thus facilitating the recovery of this species.   
Aquatic Resource Monitoring on Eglin Air Force Base 
Monitoring biological, physical, and chemical components of stream systems on Eglin AFB is 
essential to understanding stream system function, species sensitivity to watershed activities, 
system response, resilience, and how ecosystem health is conserved.  The Aquatics Monitoring 
Program has accomplished inventories of aquatic resources, tested various monitoring methods, 
and has provided decision support through expert technical assistance.   
In 2009, development of assessment techniques was refined to target seasonal changes in 50 sites 
for macroinvertebrate assemblages.  Comparison of winter (February 2009) versus summer 
(August 2009) sampling was completed and analyzed using uni-variate and multi-variate 
statistical techniques.  Following the Florida Department of Environmental Protection (FDEP) 
protocols, targeted streams were not significantly different in metric scores between seasons 
(Figure 7).  However, non-metric multivariate analysis (MDS) presents two distinct cluster 
configurations between seasons (Figure 8).  Comparison of the samples using a permutation test, 
Analysis of Similarities (ANOSIM), results in a significant difference between seasons.  
Negative values indicate intra-variability differences among groups, zero values indicate no 
difference among groups, and positive values indicate inter-variability among groups.  Some 
notable examples of the changes in species composition between the samples are the presence of 
Pycnopysche sp. in the winter while summer samples were abundant in Leuctra sp. (Figure 8).   
 
 
 
 
 
 
 
 
 
 12 
 
The presence or absence of species is related to life history strategies and/or thermal regime 
requirements.  The broad categories used in metric analyses by the FL DEP, such as, Total Taxa, 
Number of Trichoptera Taxa, Number of Ephemeroptera Taxa, Number of Long Lived Taxa, and 
Number of Sensitive Taxa do not capture the changes in species sensitivity due to seasonal 
changes.  Index metrics are intended to be robust, so that as species are exchanged due to 
temporal changes, the overall scores are not affected.  However, the metrics are designed to 
remain sensitive enough to changes in environmental condition (e.g. anthropogenic disturbance, 
climate change) such that shifting conditions in ecosystem condition will be reflected by 
indicator taxa categorized within the metric components. 
Our results suggest that, despite changes in macroinvertebrate assemblages between seasons, the 
overall metric scores are unchanged.  This allows comparison of index scores across seasons and 
provides greater flexibility in scheduling monitoring activities, allowing us to conduct winter 
sampling of macroinvertebrate assessments while providing management assistance for other 
critical projects during the appropriate sampling time periods. 
Aquatic monitoring at Eglin will continue to be updated with focused efforts on establishing 
reference conditions and determining the “expected taxa” from the “observed taxa” at stream 
locations which have been impacted from land use changes.  Targeted monitoring of reference 
streams and selected streams that may be influenced by landuse, military mission, or other 
management activities assist decision support for Eglin managers during conservation planning 
and effect determinations.   
 
 
Figure 9.  Streams surveyed on Eglin AFB. 
 
Okaloosa Darter Recovery 
Recovery actions, in the form of habitat restoration, population status and life history surveys, 
genetic analysis, and public outreach, are necessary for the effective recovery of the Okaloosa 
darter.  Much has been accomplished towards recovery of the Okaloosa darter; however, 
 13 
 
Figure 10.  The endangered Okaloosa darter. 
challenges and barriers to recovery remain on Eglin AFB and in the urbanized areas of Niceville 
and Valparaiso, FL.  The long-term objective is to recover the Okaloosa darter and ultimately 
facilitate removal of the species from the list of federally endangered and threatened species.  
 
 
 
 
 
 
 
Coordination of this program is the responsibility of USFWS-FR personnel located at Eglin 
AFB.  The biologists and technicians on Eglin conducted recovery actions for Okaloosa darter 
including population, habitat, and water quality assessments; habitat restoration projects on Eglin 
AFB and within the City of Niceville; population genetics, introduced species assessments, and  
public outreach.  Restoration projects for several impaired streams were conducted in 2009.  
These included elimination of three impoundments and one road crossing that was a major 
barrier to fish passage.  Additional restoration projects are in the design and early planning 
stages.   
USFWS personnel are working to incorporate landscape variables into a predictive GIS model 
that relates land use to Okaloosa darter abundance.  This technical tool will provide means to set 
restoration priorities for Eglin AFB and the cities of Niceville and Valparaiso.   
Okaloosa darter colonization in a restored stream 
Mill Creek is the smallest of six coastal watersheds inhabited by the federally endangered 
Okaloosa darter and almost the entire length of Mill Creek flows through golf courses on Eglin 
Air Force Base.  Despite routing the stream through impoundments and under fairways, the 
darter has persisted in the headwaters and in remnants of free-flowing stream between the ponds 
and culverts.  In 2007, the section of Mill Creek that flows through the Falcon golf course was 
re-designed to accommodate a natural channel with floodplain access.  Approximately 1,000 
linear meters of stream channel with floodplain and native vegetation were restored.  A 
skylighted, bottomless culvert was installed to facilitate fish passage underneath a fairway.  We 
monitored Okaloosa darter abundance, fish assemblage structure, instream habitat, and other 
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physical parameters on a seasonal basis throughout the project area.  The project area was 
divided into stream reaches that were either existing (n=3) prior to the project (i.e. not modified 
during construction), reaches that were allowed to regenerate naturally (n=2) without channel 
modification (i.e. formerly impounded reaches), and artificial (n=10) stream reaches (i.e. 
designed and constructed during the project).  We assessed Okaloosa darter densities using 
established visual survey techniques and quantified fish species assemblages by visual 
observation.  Instream habitat was quantified within each reach at three 0.5 meter transects.  
Okaloosa darters within the existing reaches were marked with elastomeric dyes to assess fish 
passage through the skylighted culvert.   
Okaloosa darters had colonized the entire Mill Creek restoration project within 3 months of 
project completion and persisted throughout the study.  Dramatic shifts in stream habitat were 
observed in the artificial stream channel and darter recruitment was observed in year 2.  Trends 
in darter densities within existing and naturally regenerating stream reaches were similar, though 
regenerating reaches appear to be more variable with lower darter densities.  We observed shifts 
in fish assemblages within the project area from centrarchid/poeciliid dominated percid/cyprinid 
dominated.  Release of piscivores from the ponded portions of the project area into the stream 
portions may be responsible for the declines in darter abundances within existing and 
regenerating reaches during the early portions of the study.  As typical stream dwelling fish 
assemblages reestablished, Okaloosa darter appear to have increased.  Densities in the artificial 
reaches have continued to climb, however extremely dense aquatic macrophytes in some reaches 
may be limiting darter abundance or preventing efficient detection of darters present.  We will 
continue to monitor the Mill Creek Restoration Project on an annual basis and the results will be 
compared to future restoration projects planned for 2010. 
 
 
 
Figure 11.  Okaloosa darter densities in portions of the Mill Creek Restoration Project.   
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Influence of Sprayfield Effluent on Water Quality in Okaloosa Darter Streams 
Poor invertebrate bioassessment scores, uncharacteristically high conductivity values, and low 
numbers of Okaloosa darters, suggest that Turkey-Bolton Creek has water quality problems.  For 
these reasons, the influence of adjacent land uses, including a wastewater spray field, was 
assessed.  General water quality (dissolved oxygen, specific conductance, pH, temperature, and 
relative turbidity and primary productivity) was characterized in both the potentially impacted 
East Turkey Creek and a reference stream (Long Creek).  Municipal wastewater influences were 
assessed during a 30 day exposure using passive samplers for both non-polar (SPMD) and polar 
(POCIS) effluent parameters.  Metal loading in the system was assessed via fish body burdens in 
resident Pteronotropis hypseleotris.  Additionally, microarray analysis was performed on gonad 
and liver tissue from fathead minnows, Pimephales promelas, after 48-h exposures. 
Differences in ambient water quality existed between East Turkey Creek and the reference site.  
Some parameter disparities indicated a difference in hydrogeology in the creek drainage or 
external sources of dissolved organic or inorganic substances.  The 48 h fish exposure 
experiments indicated that critical pathways of toxicity were induced in laboratory-exposed 
fathead minnows, suggesting that these exposures could interfere with reproduction and growth 
of endogenous fish.  Additional evaluation of the sites should be performed to determine more 
specifically how these processes are affected. 
To better understand the ecological significance of these preliminary findings, a longer exposure 
regimen with surrogate fish showing reproductive outcomes (21 d reproductive test), changes in 
plasma levels of sex steroid hormones and vitellogenin, and changes in gonad histology is 
planned.  Ultimately, it would be ideal to develop a family or genera-specific microarray by 
which to cross reference the results of these surrogate evaluations to the Okaloosa darter 
specifically.  This will allow for a better species-specific evaluation of the effect that the East 
Turkey Creek environment, and other municipal effluent influenced waters, may be having on 
darter populations.  To accomplish this, as well as better understand the unexpected fish effects 
in the headwaters of Long Creek, further evaluation is needed. 
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Figure 12.  Gene expression fingerprints in the testis of male 
fathead minnows exposed to water obtained from Long 
Creek (top), and three sites in Turkey-Bolton Creek.  The 
genes were ordered according to their expression levels at 
each of the sites and proceed from most up-regulated to 
most down regulated and represent median expression 
values of the four arrays for each condition. 
 
 
 
 
Population Genetics Assessment of the Okaloosa darter 
Working with our partners at the University of Florida and the U.S. Geological Survey, we have 
continued an intensive population genetic analysis of the Okaloosa darter throughout its range.  
As part of this project, we collected tissue from over 200 Okaloosa darters at all of the 2005 
monitoring sites as well as other sites needed for complete coverage of the known range.  
Analysis of mtDNA and 10 loci micro-satellites was completed and funding was secured for an 
additional 10-15 loci to be completed in 2010.   
Hierarchical structure was detected in Okaloosa darters.  Three distinct genetic population 
segments were detected using mtDNA and microsatellite data sets.  These correspond roughly to 
Bayous, with Boggy Bayou further subdivided between Tom’s Creek and the remaining creeks.  
Furthermore, each creek was significantly differentiated from one another, suggesting limited 
historical gene flow.  There was evidence of recent migration that may be typical or may reflect 
recent increase in dispersal.  Within streams, darters display fine scale genetic structuring, with 
individual genotypes being unrelated beyond a scale of 500-1000 m.  Together these results 
suggest that long distance dispersal may be done by few individuals, or by human-mediated 
movements.   
 
 17 
 
Figure 13.  Okaloosa darter distribution with sample locations (Left). A cytochrome shows three 
geographically distinct lineages (right). 
Although universal working definitions that incorporate genetic information for distinct 
population segments (DPS) do not exist, the three lineages detected in Okaloosa darters could be 
considered evolutionary significant units and therefore can used as proxies for DPS’s.  
Minimally, Tom’s, Rocky and Turkey are important as genetic reservoirs as they each contain 
significant historical variation.  Similarly, the six streams are genetically distinct and future 
efforts in translocations or stream restoration should incorporate this information in the planning 
stages. 
Inventory and Prioritization of Impaired Sites in the Yellow River Watershed in Florida 
Habitat degradation is a primary factor in the decline of biodiversity in aquatic ecosystems of the 
southeastern United States.  Many of the rivers and streams in this region, which contain the 
highest aquatic biodiversity in North America, have been impacted by the effects of habitat 
degradation, alteration, conversion, and loss.  The Yellow River watershed is being impacted by 
a variety of point and nonpoint sources of pollution and sedimentation.  These factors have 
increasingly contributed to habitat degradation and have been identified as impacting federally 
listed and candidate species and increasingly threaten aquatic biodiversity in the system.  An 
initial step in conserving and restoring natural function and biodiversity of rivers affected by 
habitat degradation is identifying those areas contributing to habitat degradation throughout the 
system.  A quantitative and qualitative approach was used to assess site-specific impairment at 
locations along the entire length of the Yellow and Shoal rivers within Florida and Alabama 
using a scoring system based on the USFWS “riverine threats assessment” protocol.    
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Figure 14.  Murder Creek crossing at Senterfitt Road 
with view of upstream from the crossing.  
Figure 15.  Severe erosion at unpaved and 
unnamed road crossing in Okaloosa County, 
FL.  This site was ranked as “High Risk”. 
 
 
Working with the Nature Conservancy, we have inventoried the entire Yellow River main stem 
within Florida and Alabama and the Shoal River has also been completed from its confluence 
with the Yellow River to its formation from Gum Creek and Big Swamp Creek in Walton 
County, Florida.  Nearly 200 road-stream crossings were assessed during the project for 
sedimentation potential and fish passage barriers.  All assessments have been completed and 
georeferenced and we are working to analyze these data and formulate management strategies 
and recommendations. 
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IV. Fishery Assistance on Federal Lands - National Wildlife Refuges 
St. Vincent National Wildlife Refuge, Florida 
PCFO biologists conducted a fishery survey in Lakes 1, 2, 3, 4 and 5 and Oyster Pond in FY-09.  
The purpose of the survey was to evaluate the earlier stocking of largemouth bass in Lakes 3, 4 
and 5 and to further investigate the composition of marine sport fish collected in Lakes 1, 2 and 3 
recorded in a survey conducted two years earlier.  Lakes 4 and 5 are managed as freshwater 
systems while Lake 3 is slightly saline and Lakes 1 and 2 are higher in salinity as to deter 
freshwater fish production.  Oyster Pond is managed as a natural pond and is subject to the 
environmental conditions experienced during the year (the surge resulting from a tropical storm 
can enter into the pond changing the freshwater habitat to a marine system almost instantly).  In 
addition, the lakes are dependent on precipitation to maintain adequate levels for fish and plant 
production.  Consequently, periodic fish kills resulting from drought or tropical storms is the 
norm for the refuge and sportfish restocking is necessary to maintain the recreational fishery.  
The lakes were sampled with a boat electrofishery using pulsed DC.  
Adequate numbers of bluegill of various year classes were collected in Lake 5 however very few 
bluegill were collected in Lake 4.  Very few largemouth bass were collected in either of the 
lakes.  No fish were collected in Lakes 1, 2, and 3 although striped mullet were observed in the 
pond.  Water quality in all the lakes and Oyster Pond was adequate for maintaining either fresh 
or salt water fish species.  Lakes 3, 4 and 5 are scheduled to be stocked with bluegill and 
largemouth fingerlings in FY-10. 
PCFO biologists attended workshops and provided comments in drafting the Comprehensive 
Conservation Plan for St Vincent NWR.  The plan is scheduled to be completed in FY-10. 
St. Marks NWR, Florida 
PCFO biologists conducted a cursory fishery survey in East River Pool during FY-09.  East 
River Pool is a freshwater system that is subject to low water conditions resulting from droughts.  
The purpose of the survey was to assess the condition of the sport fish community in light of the 
recent droughts and fish kills that occurred in the pool.  East River Pool was sampled with a boat 
electrofisher using pulsed DC.  Very few sportfish and only a small number of non-sportfish 
were collected during the survey.  Water quality recorded was adequate for maintaining 
freshwater sportfish.  East River Pool is scheduled to be stocked with fingerling largemouth bass, 
bluegill and redear sunfish in FY-10.  
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Youth Conservation Corps – Panama City Field Office 
Multi-Tasked Extraordinaire!  That describes Chance Hanna and Trevor Benton, two YCC 
enrollees, who spent 8 week his summer assisting Panama City biologists in day to day 
operations.  One of the first tasks they encountered was to repair and straighten over a mile of 
monofilament gillnets.  With the nets repaired, Chance and Trevor made good use of them by 
collecting Gulf sturgeon in the Apalachicola, Brothers, and Ochlockonee rivers and completed 
the job by weighing, measuring and tagging the fish.  In addition, they assisted in conducting 
electrofish surveys on St. Marks and St. Vincent NWRs and became proficient in measuring 
water quality and recording data.  They assisted the Army Corps of Engineers in an experimental 
study using a trawl to collect newly hatched fish in the Brothers River.  The project succeeded in 
capturing three young-of-year Gulf sturgeon.  In addition, they assisted Panama City biologists 
conducting outreach activities, maintaining equipment, and housekeeping chores.  One of the 
high points in their work schedule occurred when the Natural Resources Division located at 
Tyndall Air Force Base, Panama City, solicited them to reroute a half mile trail through some 
very dense vegetation.  They completed this task in two weeks and followed that up with 
constructing twenty wood duck and blue bird houses for the base.  Chance and Trevor are fine 
examples of how the YCC program has helped the Service and Tyndall Air Force Base in 
assisting and completing a number of tasks that made work a lot easier with their extra hands.  
(Figure 16) 
Figure 16.  YCCs Chance Hanna and Trevor Benton assist the Corps of Engineers during a trawling study to 
collect young of the year Gulf sturgeon and clear brush for rerouting a trail on Tyndall AFB. 
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Gulf Sturgeon Young of Year Investigations 
The PCFO assisted the U S Army Corps of Engineers (COE) (Waterways Experiment Station, 
MS) biologists in conducting Gulf sturgeon YOY investigations in the Apalachicola River 
system.  COE biologists sampled the lower Apalachicola River in January 2009 using gill nets, 
trammel nets, and a 10 foot wide trawl.  No sturgeons were collected during the January study.  
In June, the COE sampled the upper, middle and lower Apalachicola River and the Brothers 
River using the 10 foot wide trawl.  Three YOY Gulf sturgeon, measuring from 2.5 to 4.5 inches 
TL, were collected in the Brothers River (Figure 17).  The three fish were collected at the same 
hard bottom mud site in 30 feet of water.  The Brothers River is a tributary that enters into the 
lower Apalachicola River at river mile 12.  It is unknown if the YOY Gulf sturgeon were from a 
spawning event that occurred in the Brothers River since suitable spawning habitat (hard 
substrate composed of rock, cobble, etc) had not been located in the river or occurred in 
documented suitable habitat located 80 miles upstream in the Apalachicola River and the fish 
drifted downriver and moved into the Brothers River.  A study to document Gulf sturgeon 
spawning in the Brothers River with the collection of eggs is scheduled for FY-10. 
 
 
 
 
 
 
Figure 17.  Young of year Gulf sturgeon 
collected by the Corp of Engineers, 
Vicksburg, MS., in the Brothers River using 
a trawl. 
 
 
 
 
 
V. Native Freshwater Mussel Recovery and Restoration 
GIS Database for Freshwater Mussel Sampling Sites  
During the past two centuries, over 800 unique sites have been sampled for mussels from 
Northeast Gulf (NEG) drainages in Alabama, Georgia, and Florida.  These data are available in 
published and unpublished manuscripts, field notes, and museum records but have not been 
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compiled in one uniform catalog.  In order to initiate freshwater mussel conservation actions in 
NEG aquatic systems, a consolidated approach was needed to track mussel sampling site 
locations.  A GIS database was established to serve as a host for data from any sites sampled for 
mussels in NEG rivers in an effort to:  1) provide one system to combine records from various 
reports and published literature; 2) track ongoing survey sites; 3) identify locations of past and 
present communities that support(ed) federally listed or other species considered imperiled; 4) 
determine where data gaps exist; and 5) aid in the decision-making process concerning habitat 
restoration, long-term monitoring, and permitting/consultation issues.  The database consists of 
linked tables that contain locality, collection, and species information, along with a spatial 
component of these locations (Figure 18).  QA/QC procedures are performed by personnel at 
PCFRO and PC Ecological Services.  During FY 2009, PCFO continued to update the database 
with historical and new occurrences, and we used this information to identify and prioritize 
streams and watersheds most in need of protection and habitat recovery. 
 
 
 
 
 
 
Figure 18.  Data from the PCFO mussel 
survey database displaying locations in the 
Northeast Gulf of Mexico drainages that have 
been sampled for freshwater mussels since 
the 1800s. 
 
 
 
 
 
 
Response of Listed Freshwater Mussel Species to a Basin-Wide Drought 
Natural disturbances such as floods and droughts affect mussels by causing physiological stress 
or death.  In the ACF River Basin, six mussel species are already impacted to the point of 
requiring protection under the Endangered Species Act.  Prolonged exposure to a severe stressor, 
such as the basin-wide drought observed in FY 2006-2008, can have serious effects on these 
already strained populations.  Contingency planning has suggested that moving threatened and 
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endangered freshwater mussel populations to deeper water or to downstream locations may 
provide some refugia during severe drought.  However, potential effects to survival and long-
term viability are uncertain.  The objective of this project is to assess the effects of mussel 
relocation on survival and condition for large and small river species (fat threeridge and oval 
pigtoe, respectively).  We will also document drought-related mussel mortality and strandings, 
rescue affected mussels, evaluate habitat conditions, and assess population demography.  In FY 
2009, we tagged and translocated two species of mussels (the common Gulf spike and the 
endangered oval pigtoe) in Sawhatchee Creek, GA, to suitable habitat at three sites downstream. 
We also tagged and replaced individuals within the three donor sites to serve as a control.  We 
will evaluate inter-species differences in growth and survival at the donor and translocation sites 
through biannual monitoring.  The portion of the study that will assess large river species will 
occur in the Apalachicola River during FY 2010. 
 
Figure 19.  FWS Biologist Sandy Abbott and SCA intern Beth Bailey use an underwater PIT tag reader to 
relocate mussels during the translocation study in Sawhatchee Creek, GA. 
 
Ochlockonee Moccasinshell Status Survey 
In FY 2009, PCFO continued a study to locate extant populations of the federally endangered 
Ochlockonee moccasinshell (Medionidus simpsonianus).  Historically, this species was common 
but is now one of the rarest nationwide, with the combined efforts of a number of dedicated 
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investigators yielding only three live specimens since 1974 (most recently in 1993).  At the time, 
it was unknown whether any viable populations of this species persist.  The highly imperiled 
nature of this species required that immediate action take place in order to locate additional 
extant populations, identify threats to their habitat, and stabilize an endangered species on the 
brink of extinction.  
The objective of this project is to determine if any extant populations remain at known historical 
sites and previously unknown locations within the Ochlockonee River Basin.  In FY 2007 to FY 
2009, surveys to locate populations of the Ochlockonee moccasinshell, as well as 3 other listed 
mussels (i.e., shinyrayed pocketbook, oval pigtoe, and purple bankclimber), were completed over 
25 river miles.  In FY 2007, we documented two live and two dead Ochlockonee moccasinshells 
from one location (Figure 20).  This represents the first collection of this species in 14 years and 
indicates that they persist at low levels.  Surveys conducted in FY09 failed to locate additional 
populations of Ochlockonee moccasinshells but were the first in several years to document 
recent purple bankclimber recruitment. 
 
Figure 20.  An Ochlockonee moccasinshell (Medionidus simpsonianus) found in the fall of 2007 and tagged by 
USFWS biologists. 
 
Population Viability Analysis for the Endangered Fat Threeridge Mussel 
The fat threeridge (Amblema neislerii) mussel is an endemic, range-restricted endangered species 
that occurs in the Apalachicola River Basin in Florida and Georgia.  A basin-wide drought from 
2006 to 2008 resulted in reduced flow in the Apalachicola River.  Thousands of fat threeridge 
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were exposed, resulting in a die-off on a scale never before observed.  In FY 2008, we developed 
a Population Viability Analysis (PVA) model for the fat threeridge to determine current and 
future risk of extinction.  This model was used for the analysis of effects of the Corps of 
Engineers proposed water management operations and will be used to evaluate alternative 
management strategies and to maximize recovery potential.  Details of the model are 
summarized in a separate report (Miller 2008) and in a biological opinion (USFWS 2008).  In 
FY 2009, we continued to refine and test the Population Viability Analysis model for the 
endangered fat threeridge mussel to determine current and future risk of extinction.  
 
 
Figure 21.  A biologist displays a sample of mussels from the Apalachicola River near Wewahitchka, FL, 
where fat threeridge mussels are relatively abundant.  
 
Population Dynamics of Three Endangered Freshwater Mussel Species 
Little is known about the population dynamics of the six listed freshwater mussel species in the 
ACF Basin.  Because of the extent of their decline and the continuing threats to their habitats, 
securing the viability of existing subpopulations of the six endangered species of freshwater 
mussels in the Apalachicola-Chattahoochee-Flint River is the most important and urgent 
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recovery objective.  However, we cannot secure their viability until we understand what 
constitutes a viable subpopulation and the current status of the subpopulations.  The objectives 
are to 1) quantify age-specific survival, growth, recruitment of oval pigtoe, fat threeridge, and 
purple bankclimber mussels; and 2) to provide individual genetic samples from multiple 
locations throughout the range of the 6 endangered mussels to estimate genetic diversity within 
and among critical habitat units. 
We will establish permanent monitoring locations at three sites in Apalachicola, Flint and 
Ochlockonee rivers and Sawhatchee Creek and use mark-recapture methods to quantify 
population demographics.  We will also collect genetic material samples from individuals at 
three sites within each of the eleven designated critical habitat units. 
In FY 2009, we provided over 200 genetic samples to Warm Springs Fish Technology Center to 
be used to compare populations and genetic diversity, rank populations by status, and facilitate 
recovery actions.  We also established permanent monitoring locations in Sawhatchee Creek and 
the Flint River where we will use mark-recapture techniques to estimate population size, 
survival, and recruitment. 
 
Figure 22.  University of Florida graduate student Nate Johnson takes a genetic sample of the endangered 
oval pigtoe mussel using a non-lethal tissue swabbing technique. 
 
Technical Assistance to FEMA for Impacts of Flooding on Endangered Freshwater Mussel 
Habitat 
Flooding in Mississippi, Alabama, Florida, and Georgia in the spring of 2009 resulted in 
numerous damaged or washed out stream crossings (bridges, culverts, low-water crossings, etc.). 
Many of these occur in areas that support federally listed threatened and endangered or candidate 
freshwater mussel species or their critical habitat.  Poorly designed stream crossing structures 
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damage stream channel stability and provide a source for sediment.  Rather than perpetuate the 
continuing impact of excess sediment loading in streams, it is better to replace damaged 
crossings with ones that reduce erosion and sediment loading and are less likely to fail in the 
future.  Our objective was to provide a prioritized list of stream crossings in Florida, Alabama, 
and Georgia that occur near extant freshwater mussel populations that could be used by the 
Federal Emergency Management Agency (FEMA) to provide funding to the counties to repair 
and replace structures.  We used a combination of GIS and on-the-ground surveys to create a list 
of 197 unpaved road stream crossing structures that occur near freshwater mussel populations. 
We ranked the crossings based on location, damage, and recent flood areas, and provided FEMA 
with photos, recommendations for restoration, and supporting GIS layers. 
 
 
Figure 23.  An example of habitat damage caused by a washed out unpaved road stream crossing on Dry 
Creek, FL (Chipola River drainage). 
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VI. Partners for Fish and Wildlife 
Oyster Lake Restoration Project 
Oyster Lake is a 26-acre coastal dune lake that has been hydrologically isolated from the Gulf of 
Mexico since 1975.  A fish passage barrier is located at the outlet of Oyster Lake.  A three 
chambered box culvert along with two metal culverts prevent tidal flows from entering the lake. 
The lake is dominated by freshwater runoff and groundwater seepage causing a dilute, brackish 
system.  The proposed improvements include the construction of four bridges to re-establish the 
natural connections similar to the other coastal dune lakes in the area.  One of the bridges will be 
a 30' span to replace the box culvert that was constructed without consideration for its long-term 
impacts (common practice in the 1960s).  The improvements would re-establish the natural 
wetland flows and coastal connections and provide habitat for marine breeding grounds.  The 
Oyster Lake culvert is the outlet for Oyster Lake that connects to the Gulf of Mexico and inhibits 
fish passage.  In FY 2009, the Thompson Road culvert was removed and replaced with a bridge 
structure to restore 5 acres of wetland habitat along the western portion of Oyster Lake.  The 
remaining culverts on Hwy 30A are still in contention with adjacent landowners and should be 
resolved in FY 2010. 
 
Figure 24.  Bridge installation at Seashore Circle, Oyster Lake Restoration Project. 
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Anderson Branch Fish Passage Project 
The Panama City Fisheries Resource Office completed a design and secured funding for the 
Anderson Branch Fish Passage Project.  The project is in final approval from Eglin AFB 
Jackson Guard and the 404 permit is being processed.  This project is on-schedule to be 
completed in FY 2010.  Restoring stream habitat in Anderson Branch will support recovery of 
the endangered Okaloosa darter. Anderson Pond currently impounds Anderson Branch and 
inhibits fish passage for about 2 miles of headwater streams.  The overall project design is to 
restore Anderson Branch with a free flowing stream and redesign the existing Anderson Pond 
dam to maintain recreational uses.  Anderson Pond will be excavated below floodplain 
elevation with a stream channel design around the pond to facilitate fish passage and instream 
habitat.  A gated cross vane will act to divert flows into the pond thereby maintain water 
levels for recreational use.  Restoration will consist of inchannel structures and planted 
floodplains. 
 
 
Figure 25.  Anderson Pond before removal. 
  
 30 
 
 
Black Lake Hydrology Restoration Project 
The Black Lake Project consists of a culvert that inhibits the natural tidal hydrology to Black 
Lake, a tributary to the Perdido River, which effects aquatic organism passage and limits 
access to habitat.  Additionally, rainfall runoff is greatly reduced and effecting the integrity of 
the road crossing prism.  Some downstream and upstream scour has eroded bed materials and 
destabilized streambanks.  The objective of this project is to restore the hydrological 
connectivity from natural and flood flows that will lead to long-term stability of bed materials 
and stream habitat.  
 
A land survey was conducted in FY 2009 by the Panama City Fisheries Office to initiate 
design plans and determine surrounding topography elevations.  A 12'x24' bridge with 
floodplain culverts will be permitted and installed to restore the natural hydrology for the 
surrounding habitat.  This project has been fully funded and scheduled for completion in FY 
2010.  Hydrologic connectivity is essential for long-term environmental health of the aquatic 
ecosystems.  Allowing the natural flow regime provides effective sediment transport, instream 
habitat, channel stability and floodplain connectivity.  
 
 
Figure 26.  Existing Black Lake Culvert and Roadway. 
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Dam Removal on Uchee Creek, Alabama 
Many watersheds within the NEG support a high species diversity of mussels, fish, and other 
aquatics.  Several watersheds have experienced degradation in recent years due to: 
sedimenation, maintenance at stream crossings, inchannel barriers, elimination of natural 
buffers for silvicultural purposes and row-crop and cattle grazing operations, etc. Uchee 
Creek, now designated as critical habitat, is one of three systems associated with the 
Chattahoochee River known to support federally-listed mussels.  The shiny-rayed pocketbook 
along with the rare southern elktoe mussel, and two Alabama listed species of concern--rayed 
creekshell, and delicate spike all occur in Uchee Creek.  The Panama City Fisheries Office has 
completed an extensive hydrologic review of the project site with the Natural Resource 
Conservation Service to determine the appropriate design for removing a small low head dam 
on Uchee Creek. The design will include two 60' long bridges with one center pier to span the 
entire width of Uchee Creek.  The design was coordinated with Contech Bridge Solutions and 
should be installed in FY 2010.  The permit application is being processed and pre-monitoring 
has been completed. 
 
 
Figure 27.  Existing low head dam on Uchee Creek. 
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Kepner Branch Fish Passage Project 
Proper stream function is essential for maintaining genetic diversity and stability in Okaloosa 
darter populations.  Removal of fish passage barriers will help restore gene flow and improve 
instream habitat, thereby increasing the stability of the system for darters.  Fragmentation of 
rivers, diversion structures and habitat alteration have prevented gene flow and caused the 
degradation of water quality, fish passage, natural sediment transport, and stream bank 
stabilization in Okaloosa darter streams.  Kepner Branch is located on Eglin Air Force Base, 
Florida, and was blocked by a small 10 acre pond dam causing a fish passage barrier for the 
endangered Okaloosa darter.  This project removed the existing dam and restored instream 
habitat.  Approximately 1200 feet of stream was restored and 2.5 miles of upstream habitat 
opened for aquatic organism passage.  The Panama City Fisheries Resource Office 
collaborated and coordinated on the design, construction, and funding with Eglin Air Force 
Base.  This project is one of many site located on Eglin which the Service identified as a 
threat to the recovery of the Okaloosa darter.  Additional barriers have been identified by 
Panama City Fisheries staff and Eglin natural resource managers.  Fish passage program 
funding in FY 2004 provided matching funds to complete this project.  
 
 
Figure 28.  Kepner Pond before Removal. 
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Figure 29.  Kepner Pond after Removal. 
 
Long Branch Fish Passage at Hazelwood Pond 
Long Branch Fish Passage Project at Hazelwood Pond is located on Eglin Air Force Base, 
Florida, and caused a fish passage barrier for the endangered Okaloosa darter.  This project 
removed the Hazelwood Pond dam to restore instream habitat.  Approximately 1000 feet of 
stream channel was restored and 5 miles of upstream habitat opened for aquatic organism 
passage.  The Panama City Fisheries Resource Office collaborated and coordinated on the 
design, construction, and funding with Eglin Air Force Base. 
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Figure 30.  Hazelwood Pond before Restoration.  
 
Figure 31.  Hazelwood Pond after Restoration. 
 
Brown Pond Dam Removal on UT to Little Rocky Creek 
Brown Pond on Eglin Air Force Base, Florida, caused a fish passage barrier for aquatic 
organisms.  This project removed and decommissioned the pond dam to restore instream 
habitat.  Approximately 500 feet of stream channel was restored and 1 mile of upstream  
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habitat opened for aquatic organism passage on an Unnamed Tributary (UT) to Little Rocky 
Creek.  The Panama City Fisheries Resource Office collaborated and coordinated on the 
design, construction, and funding with Eglin Air Force Base. 
 
Figure 32.  Brown Pond before Restoration. 
 
 
Figure 33.  Brown Pond after Restoration on UT to Little Rocky Creek. 
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Little Rocky Creek Fish Passage at Range Road 515, Eglin AFB 
Little Rocky Creek at RR 515 is located on Eglin Air Force Base, Florida, and caused a fish 
passage barrier for the endangered Okaloosa darter.  This project removed the concrete box 
culvert and decommissioned the road approaches to restore instream habitat.  Approximately 
500 feet of stream channel was restored and 15 miles of upstream habitat opened for aquatic 
organism passage.  The Panama City Fisheries Office collaborated and coordinated on the 
design, construction, and funding with Eglin Air Force Base. 
 
 
Figure 34.  Little Rocky Creek crossing before Restoration. 
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Figure 35.  Little Rocky Creek after Culvert Removal. 
 
Lost Boy Branch Fish Passage Project 
Lost Boy Branch is located on Eglin Air Force Base, Florida, and caused a fish passage 
barrier for aquatic organisms.  This project removed and decommissioned Lost Boy Pond dam 
to restore instream habitat.  Approximately 2,500 feet of stream channel was restored and 8 
miles of upstream habitat opened for aquatic organism passage.  The Panama City Fisheries 
Resource Office collaborated and coordinated on the design, construction, and funding with 
Eglin Air Force Base. 
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Figure 36.  Lost Boy Pond before Restoration. 
 
 
Figure 37.  Lost Boy Branch after Restoration. 
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Parrish Creek Stream Restoration at RR 603 
Parrish Creek at RR 603 is located on Eglin Air Force Base, Florida, and causes channel 
instabilites due to an undersized culvert.  This project replaced the existing culvert with a 
precast arched bridge to restore instream habitat, hydrologic connectivity and sediment 
transport.  Approximately 300 feet of stream channel was restored to benefit the endangered 
Okaloosa darter.  The Panama City Fisheries Office collaborated and coordinated on the 
design, construction, and funding with Eglin Air Force Base. 
 
 
Figure 38.  Parrish Creek before Restoration. 
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Figure 39.  Parrish Creek after Restoration. 
 
Big Escambia Creek Floodplain Restoration Project 
A stream restoration project was completed in 2004 for the instream and floodplain habitats of 
Big Escambia Creek (BEC) near Flomaton, Alabama and Century, Florida.  The objective of 
this project was to restore an additional 5 acres of floodplain habitat for BEC project.  Native 
trees and grasses were planted throughout the site to restore the bottom land hardwood 
wetlands. 
 
 
 41 
 
 
Figure 40.  BEC floodplain before plantings.  
 
 
Figure 41.  BEC floodplain after plantings. 
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OTHER PARTNERSHIPS 
 
Alabama Shad Restoration and Recovery  
The Alabama shad is an anadromous fish species occurring in the northern Gulf of Mexico.  
Historically, this species ranged from the Suwannee River, FL, to the Mississippi River, LA, and 
migrated as far inland as the Ohio and Missouri river drainages.  However, Alabama shad are 
currently rare or have been extirpated from many rivers within the species’ historical range 
resulting from dams, which block migrations to spawning areas.  The largest spawning migration 
is believed to occur in the Apalachicola River, FL.  The objective of this project was to form an 
inter-agency recovery team and create a restoration and management plan for the Alabama shad.  
In FY 2006-2009, the management plan was drafted by representatives from the Georgia 
Department of Natural Resources, Florida Fish and Wildlife Conservation Commission, The 
Nature Conservancy (TNC), U.S. Geological Survey, NOAA, and USFWS.  The plan provides a 
historical perspective of the Alabama shad population in the ACF, describes its life history, 
biology, and habitat, identifies data gaps, and evaluates methods and opportunities to restore 
spawning migrations.  The final draft of this plan was submitted to upper management with the 
agencies in FY 2009.  We hope the plan will serve as a catalyst for Alabama shad restoration 
throughout the Gulf of Mexico.  During FY 2009, biologists from PCFO also documented 
successful recruitment of Alabama shad in the Flint River upstream of Lake Seminole. 
 
Figure 42.  An Alabama shad captured and tagged in the Apalachicola River near Jim Woodruff Lock and 
Dam, FL.   
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Aquatic Nuisance Management in the Northeast Gulf of Mexico Drainages 
The PCFRO is currently monitoring aquatic nuisance species (ANS) in NEG drainages. The 
objective of this project is to prevent the introduction and spread of ANS in our work area and to 
monitor existing populations.  In FY 2006, we developed and implemented a Hazard Analysis 
and Critical Control Point (HACCP) plan to eliminate the potential for transplant of ANS to 
other drainages by USFWS biologists during field work.  In FY 2009, we prevented and 
controlled the spread of ANS by continuing to implement the HACCP plan.  We also completed 
184 surveys for early detection and monitoring of existing ANS in the Northeast Gulf of Mexico 
Drainages including seven major rivers, three military bases, and three national wildlife refuges.  
 
 
Figure 43.  Biologist Karen Herrington displays a large non-native invasive flathead catfish captured in the 
Apalachicola River, FL. 
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Improved Fish Passage of Jim Woodruff Lock and Dam 
One of the principal threats to anadromous species is the prevention of spawning migrations by 
impoundments on major streams.  The Jim Woodruff Lock and Dam (JWLD) on the 
Apalachicola River, FL, inhibits passage of migratory fish species to spawning and resting areas 
upstream.  A cooperative study among USFWS, USGS (SC Coop Unit), USACE, GA-DNR, 
FWC, and TNC was initiated in FY 2005 to evaluate the use of the lock for fish passage at 
JWLD.  The objective of this ongoing study is to evaluate fish behavior in and near the lock and 
to monitor up- and downstream movement to evaluate fish passage opportunities.  During each 
year of the study, sonic tags will be implanted in Alabama shad and Gulf striped bass.  Fixed 
telemetry stations connected to a microprocessor will monitor fish behavior near and in the lock.  
Upstream and downstream movement of fish will be monitored by participating agencies. 
During FY 2005-2008, Alabama shad passed through the locks at rates varying from 25-64%.  
Alabama shad passage was optimized when an attraction flow was used, upstream gates were 
opened for an extended length of time, and the lock was operated during afternoons.  During FY 
2009, we recommended that the U.S. Army Corps of Engineers operate the lock twice daily for 
the sole purposes of upstream fish passage.  This allowed access to over 100 miles of former 
habitat for anadromous species like Alabama shad and striped bass. 
 
Figure 44.  The gates of the lock at Jim Woodruff Lock and Dam opening upstream to Lake Seminole to 
provide passage to anadromous fish species. 
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PUBLIC OUTREACH 
Kids Fishing Clinic 
PCFO assisted the FFWCC in the 13th Annual “Kids Fishing Clinic” held at the Panama City 
Marina.  The event attracted over 280 youthful anglers and 80 adults who were indoctrinated 
at different stations about fish habitat, fishing ethics, knot tying, and water safety.  After 
completing the learning stations, each child received a free fishing rod and reel, tackle box 
and bait and was put to test their newly acquired angling skills in the bay waters.  The 
weather was great, fish were cooperative, and it was a Fun Day for All! (Figure 45)  
 
Figure 45.  Future anglers honing their casting skills at the annual “Kids Fishing Clinic” held at the 
Panama City Marina. 
 
PCFO biologists provided materials,  gave presentations, and manned information boots 
describing FWS programs to numerous civic and school groups, environmental outreach 
events, and festivals  such as Earth Day, Sports Ability Day (program for physically 
challenged), St Vincent NWR Open House, and the Choctawhatchee Estuary Festival which 
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drew over 1,000 visitors.  Presentations were given to Bay Haven Charter School, Emerald 
Coast Dive Club and Choctawhatchee Audubon Club. (Figure 46), 
 
Figure 46.  Volunteers Kallie Kay Parauka and Chloe St. Aubin man the aquatic insect display at the 
Choctawhatchee Estuary Family Festival. 
 
Endangered Species Day – Gifted students use GPS/GIS technology  
Seventh and eighth graders from the Mowat Middle School gifted program helped celebrate 
endangered species by participating in a true-to-life project.  The students were working for an 
imaginary city called, ‘The City of Big Dreams,’ and the city wanted to build an outdoor 
amphitheater and the students had to make sure endangered species were being protected.” 
The participants had to look at three possible building sites, ones containing species protected 
under the Endangered Species Act:  the gopher tortoise (Gopherus polyphemus), red-cockaded 
woodpecker (Picoides borealis), and Godfrey’s butterwort (Pinguicula ionantha).  The students 
had to analyze each site and determine where the amphitheater should be built with minimal 
impacts to the species and their habitat.  But they could not do it with the naked eye.  They 
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employed the help of Geographic Information Systems (GIS) and Global Positioning Systems 
(GPS) technologies. 
After collecting data in the muggy field, biologists and students wiped the sweat off their brows, 
and came indoors for the second part of their project.  Now, it was time to learn another form of 
technology GIS.  The students logged on to their computers, downloaded the data they just 
collected with the GPS units and started to look at each alternative within the GIS. 
A few days later, the students presented their findings, and came up with real-life solutions.  
Each solution was different, with students from the audience suggesting other alternatives.  
Through this project, they learned that protecting endangered species was more than just a catchy 
slogan.  It’s a never-ending journey with more than one answer; a journey that takes a lot of hard 
work and perseverance.   
    
 
 
 
 
Figure 47.  Students collecting habitat 
data utilizing a GPS unit. 
 
 
 
 
 
Endangered Species Day at Zoo World  
The PCFO was invited to participate in Endangered Species Day at the local Zoo World.  We set 
up the threatened and endangered sea turtle exhibit and had much interest from people learning 
about the life cycle of sea turtles and many threats these species face before reaching adulthood.   
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Figure 48.  A typical exhibit set up by the 
Panama City Field Office. 
 
 
 
 
 
 
High School Students Learn about Shorebirds  
Students from A.D. Harris High School in Panama City, Florida learned about Black Skimmers 
and Least Terns in a unique art project.  While learning about the birds’ life history, they painted 
bird replicas to be used as decoys.  The students primed the wooden replicas, stenciled the 
plumage outline of the birds, and then painted the decoys to realistically represent black 
skimmers and least terns.  The wooden birds were then placed in optimal nesting habitats to 
attract real birds to these safe nesting harbors.   To top off their experience, they helped place the 
decoys at Shell Island, which is only accessible by boat.  
 
 
 
 
Figure 49.  A certificate is present to AD 
Harris High School for participation in 
shorebird decoy painting.             
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Earth Day at Topsail Hill State Park 
We did something a little different at this year’s Earth Day event, allowing participants to learn 
about shore birds with a hands-on interactive display.  Our biologists first gave onlookers some 
background on the birds.  Then, we invited them to paint shorebird decoys, including black 
skimmers and least terns.  The decoys are then placed in safe nesting areas in hopes to attract 
these and other shorebirds to the best and safest nesting areas. 
 
 
 
 
Figure 50.  This hands-on activity 
proved to be very popular and 
educational. 
 
 
 
 
 
 
Southport Elementary - Wetlands Class  
This was the first year of a wetlands class at Southport Elementary School.  All of the 4th graders 
participated.  They learned about the importance of wetlands and each student selected a wetland 
type, plant, or animal.  Each student completed a report about their selected topic and created an 
exhibit.  The 4th grade presented their exhibits to the entire school at their “Wetlands Fair” and 
the top 5 projects won prizes and a certificate.  The kids took a walking field trip to the wetlands 
next to their school and then a field trip to Camp Helen state park which boasts 7 different 
habitat types.  This was made possible as part of the Service Learning Program.   
Junior Museum of Bay County – Sea Turtle display   
This year, we constructed a new exhibit at the museum.  We added sea turtles to the shorebird 
exhibit.  People can see the cross section of a loggerhead sea turtle nest and see the baby turtles 
crawling out of the nest and heading to the Gulf of Mexico.  Photos with information about the 
life history of the loggerhead are also displayed.    
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Figure 51.  New sea turtle exhibit at Bay County Junior Museum. 
 
Meet the expert at the Junior Museum 
Laura Jenkins gave a sea turtle presentation to about 40 children at the monthly meet the expert 
at the Junior Museum of Bay County.  The participants received a sea turtle activity book, and 
had the opportunity to see a stuffed hawksbill sea turtle and the shell of a green sea turtle.  On 
another occasion, Laura used two of the USFWS backpacks and introduced the art of exploring.  
The backpacks were a hit and are available for use while children are at the museum. 
Community Fun Day   
We were asked to participate in the first Community Fun Day event in Panama City Beach, 
which was organized by a local volunteer.  This first time effort was dedicated to getting families 
outdoors and wildlife appreciation.  There were many games and activities for all to enjoy. 
Cub Scout Pack 302 World Conservation 
The Cub Scout World Conservation Award provides an opportunity for scouts to "think 
globally" and "act locally" in order to better understand, preserve, and sustain our natural 
environment. This program is designed to make cub scouts aware of the how closely related all 
natural resources are and how they are very responsive to the actions of people.  The Wolf Cub 
Den (second graders) earned their World Conservation Award by completing the achievements 
of “Your Living World” that describe responsible energy consumption, resources use, and 
recycling.  The scouts also completed electives on birding, fishing, and botany.  In conclusion, 
the scouts participated in a beach clean up as their den conservation project.  We are very proud 
of the Wolf Den of Cub Scout Pack 302. 
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St. Vincent Island Open House  
Frank Parauka has been a regular at the annual St. Vincent Island National Wildlife Refuge open 
house.  Frank’s exhibit is always a hit as people learn about Gulf sturgeon migration and their 
habitat use as well as other fisheries programs. 
 
 
 
 
 
Figure 52.  Panama City Field Office participates in 
the St. Vincent Island NWR Open House. 
 
 
 
 
Bay Day for Surfside Middle School 
On October 8th and 9th, 2009 around 100 seventh grade students from Surfside Middle School 
participated in Bay Day.  This is an annual event partnering Bay County Schools, U.S. Fish and 
Wildlife Service and Gulf Coast Community College.  The students came out to St. Andrews 
Bay, Florida to participate in various stations that looked at biodiversity and focused on the 
importance of sea grass beds.  The students learned how to use plankton nets, seines, yabbie 
pumps, kick nets, and microscopes.  All the participants enjoyed getting outside of the classroom 
and seeing the diversity in essentially their back yard. 
 
 
 
 
Figure 53.  Students enjoy seeing and learning 
what lives in the seagrasses of St. Andrew Bay. 
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Figure 54.  USFWS biologist Channing St. Aubin exhibits macroinvertebrates for Earth Day with 
children at Cherokee Elementary School, Eglin AFB.  
 
Outreach-Eglin AFB 
Education and outreach activities raise community awareness to support aquatic resource 
conservation.  In 2009, we participated in 12 environmental management tours on Eglin AFB, 
conducted 4 oral and poster presentations, and 4 media interviews (print and television) to 
promote Service activities and educate the public and our partners (including representatives of 
the Pentagon and Congress).   
 
Most notably, we have focused many outreach efforts on connecting children with nature.  
Interactive displays at Earth Day celebrations and the Choctawhatchee Bay Festival involving 
live stream invertebrates have intrigued and excited kids by allowing them to collect and identify 
stream invertebrates from net samples taken from nearby creeks.  We continue to promote 
hunting and fishing opportunities by assisting with the annual deer hunts for youth and mobility 
impaired hunters and co-sponsoring the annual Eglin Youth Fishing Rodeo, an event that 
provided a quality fishing opportunity to over 250 local youth.  Channel catfish for the fishing 
rodeo were provided by Welaka NFH and prizes were donated by local Walmart and Bass Pro 
Shops.   
  
 53 
 
 
MEETING AND PRESENTATIONS 
Herrington, Karen. 2009.  Evaluation of striped bass broodfish in the Apalachicola River. 26th 
Annual Morone Workshop, Apalachicola, FL. 
Herrington, Karen. 2009.  Relationship between “Gulf” genetic markers and scale counts in Gulf 
race striped bass.  26th Annual Morone Workshop, Apalachicola, FL. 
Herrington, Karen, Phil Miller, Jerry Ziewitz, and Sandy Pursifull. 2009.  Population viability 
analysis for the endangered fat threeridge mussel (Amblema neislerii). International 
Symposium of the Freshwater Mollusk Conservation Society, Baltimore, Maryland. 
Herrington, Karen.  2009.  Update on U.S. Fish and Wildlife Service Research on Endangered 
Mussels in the ACF.  2009 ACF Mussel & Fish Workshop, Newton, GA. 
Parauka, Frank.  2009.  Gulf Sturgeon Investigations.  25th Annual Meeting.  Alabama Fisheries 
Association, Auburn, AL. 
Parauka, Frank, M. Duncan, P. Lang, B. Wege and J. Isley.  2009.  Coastal movement of Gulf 
sturgeon throughout northwest Florida.  Poster. American Fisheries Society 139th Annual 
Meeting, Nashville, TN. 
 
Parauka, Frank. 2009. Coastal movement of Gulf sturgeon throughout northwest Florida. 
Presentation.   American Fisheries Society 139th Annual Meeting, Nashville, TN. 
 
Parauka, Frank, D.A. Fox and A.C. Newberry.  2009. Movement and habitat use of subadult and 
adult Gulf sturgeon in Choctawhatchee Bay, Florida.  Poster.  2nd Annual Mattie Kelly 
Environmental Symposium on Choctawhatchee Bay, Niceville, FL. 
 
St. Aubin, Channing.  2009.  Recreational opportunities within the Choctawhatchee River Basin.  
2nd Annual Mattie Kelly Environmental Symposium on Choctawhatchee Bay.  Niceville, 
Florida.  
Tate, Bill, Chris Metcalf, Howard Jelks, and Frank Jordan. 2008.  If you rebuild it they will 
come: Okaloosa darter colonization in a restored stream.  Southeastern Fishes Council 
annual meeting, Chattanooga TN, November 2008. 
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Newberry, A.C., F.M. Parauka and S. Pursifull.  2009.  Potential threats to Gulf sturgeon critical 
habitat in areas of the Pea River (Coffee and Geneva County, Alabama and Holmes 
County, Florida). 32 pp. 
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W.M. Harden, F. Parauka, S. Bolden and R. Lehnert.  2009.  Defining winter trophic 
habitat of juvenile Gulf sturgeon in the Suwannee and Apalachicola river mouth 
estuaries, acoustic telemetry investigations.  J. Appl. Ichthyol.  25, 505-515. 
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(Acipenseroxyrinchus desotoi) 5-year review: summary and evaluation.  49 pp. 
 
 
TRAINING 
 
Side Scan Sonar Workshop – Frank Parauka 
Discrimination and Whistleblowing in the Workplace (No Fear) – all employees 
Federal Information Systems Security Awareness Training – all employees 
Orientation to the Privacy Act – all employees 
Discrimination and Whistleblowing in the Workplace (No Fear) – all employees 
Records Management – all employees 
River Morphology and Applications – Bill Tate 
Stepping Up to Leadership – Bill Tate 
Taxonomy and Natural History of Southern Appalachian Mayflies, Stoneflies, and Caddisflies, 
Highlands Biological Station, NC – Chan St. Aubin, Jeff Van Vrancken 
ATV operator safety training – Chan St. Aubin, Bill Tate, Jeff Van Vrancken 
First Aid/CPR – Chan St. Aubin, Jeff Van Vrancken  
Southeastern Regional Biologist Conference – Pine Mountain, GA – Karen Herrington, Chris 
Metcalf, Bill Tate 
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Structured Decision Making Workshop – Chan St. Aubin, Bill Tate, and Jeff Van Vrancken 
S130/190 Firefighter Type II – Jeff Van Vrancken 
FL Association of Benthologists Odonata Workshop – Chan St. Aubin, and Jeff Van Vrancken 
FL DEP EPT Workshop – Chan St. Aubin, and Jeff Van Vrancken 
Principles of Modeling for Conservation Planning and Analysis – Karen Herrington 
Data Analysis II: Ecological Modeling Using R – Karen Herrington 
On line Strategic Planning and Implementation University of Wisconsin at Stevens Point – Laura 
Jenkins   
Evaluating Interpretation and Education:  Getting Started distance learning from NCTC 
broadcast studio and satellite uplink facilities interactive online training – Laura Jenkins 
Outreach and the media NCTC – Laura Jenkins 
 
VOLUNTEER ACTIVITY 
 
Eighty four volunteers contributed 1900 hours assisting with Gulf sturgeon investigations in FY-
09. 
 
Earth Day, Topsail Hill Preserve State Park, FL – April 18, 2009 – PCFO biologists Laura 
Jenkins, Mary Mittiga, Channing St. Aubin.  
Two Student Conservation Association interns spent almost 4,000 hours helping with striped 
bass broodfish collection, striped bass post-stocking evaluations, genetic analysis, conducting 
surveys, collecting rare and listed freshwater mussels, sturgeon surveys, data entry, and 
recreational fish surveys. 
 
PRIMARY ACITIVITIES FOR FY 2010 
 
• Work with partners to revise the 1995 Gulf Sturgeon Recovery/Management Plan. 
 
• Conduct a study using egg collection pads to determine if Gulf sturgeon are spawning in 
the Brothers River. 
 
• Conduct the first of a two year study to estimate the population of Gulf sturgeon in the 
Yellow River. 
 
• Assist partners in an effort to collect Alabama sturgeon in the Alabama River. 
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• In the coming year we will continue much of the work described above. We will focus on 
addressing the following conservation priorities in the Northeast Gulf Ecoregion: 
Restoration, Recovery, Monitoring and Stream Connectivity. 
* Conduct surveys in Econfina Creek, the Ochlockonee, and Apalachicola, Flint, 
and New rivers to assess threats, determine habitat use, and estimate the status of 
threatened and endangered mussels in these drainages. 
* Work with our State wildlife agency partners on Gulf striped bass restoration and 
stock assessment. 
* Respond to issues related to the region-wide drought and other aspects of climate 
change. 
